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0.1. . t) $A_{-}^{(1)},1$ (basic ) , ,
. $\mathrm{g}\mathfrak{l}(\infty)$ (
) , $\mathfrak{g}1(\infty)$ Schur
, $A_{P-1}^{(1)}$ reduction ,
.
, Schur (reduced) Schur
, ,
, .
. , (reduced) Schur , –
Littlewood-Richardson .
0.2. , , \dagger
[ANYI,2, $\mathrm{Y}$].
\S 1 Schur , r-core &r-quotient
1.1. Schur [M] , .
$N$ ( ) $\lambda=(\lambda_{1}, \ldots, \lambda_{n})$ ,
$S_{\lambda}(t)= \sum_{\pi}x_{\lambda(\pi)\frac{t_{1}^{\pi_{1}}t_{2}^{\pi}2}{\pi_{1}!\pi_{2}!}}..\cdot.\cdot.\cdot$
, $\chi_{\lambda}(\pi)$ $\mathfrak{S}_{N}$ $\lambda$ $\pi=(1^{\pi_{1}}2^{\pi_{2}}\cdots)$
$(|\pi|=N)$ , $\pi$ .
\dagger m 10 4 ‘ \langle 39 .
.
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Schur $GL(N, \mathbb{C})$ , $t_{j}=p_{j}/j(p_{j}$
$j$ ) .




1.3. 1.3 1.7 Olsson [O] .
Young $\lambda=(\lambda_{1}, \lambda_{2}, \ldots, \lambda_{n})$ , $\beta_{j}=\lambda_{j}+(n-$
$\beta=(\beta_{1}, \beta_{2}, \ldots, \beta_{n})$ . $\beta$ $\lambda$ $\beta$-set . ,
,
[S].
1.4. $r$ , Young $\lambda$ r-core , $\lambda$ $r$ hook
1 . , Young $\lambda$ , $r$ hook
, r-core – . , $r$-hook
. Young , Young $\lambda$ r-core , $\lambda^{\mathrm{c}}$
.
, $\lambda^{\mathrm{c}}$ r-hook ( )
. $b$ , $\lambda$
$\delta_{f}(\lambda)=(-1)^{b}$ Young $\lambda$ $r$-sign .
1.5. $r$ . part $n$ $r$
Young $\lambda=(\lambda_{1}, \lambda_{2}, \ldots, \lambda_{n})$ $\beta- \mathrm{s}\mathrm{e}\mathrm{t}\beta=(\beta_{1}, \beta_{2}, \ldots, \beta_{n})$
. $k=0,1,2,$ $\ldots,$ $r-1$ ,
$\beta[k]=\{\gamma\in \mathbb{N}(k);\exists j, r\gamma^{(k)}+k=\beta_{j}\}$
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, , $\beta[k]=\{\gamma_{1}^{(k)}, \gamma^{(k}\mathrm{z}’., \gamma mk\})..(k)$ $(\gamma_{1}^{(k)}>\gamma^{()}2k>\cdots>\gamma_{m}^{(k)}k)$ ,
$\lambda[k]_{j}=\gamma_{j}^{(}k)-(m_{k}-j)$ Young $\lambda[k]$ .
Young r- $\lambda^{q}=(\lambda[0], \lambda[1])\ldots,$ $\lambda[T-1])$ $\lambda$ r-quotient . $n\equiv 0$
$(\mathrm{m}\mathrm{o}\mathrm{d} r)$ , $\lambda^{q}$ cyclic purmutation .
r-quotient , , core r-hook
.
1.6. ( ) $r=3,$ $\lambda=(6,5,3,2,1,0)$
$\beta=\{11,9,6,4,2,0\}$ . $\beta$-set ”abacus” .
$\beta[0]\beta[1]\beta[2]$
$0$ $\mathrm{O}^{0}$ 1 $\mathrm{O}^{2}$ $\mathrm{O}^{0}\mathrm{O}^{1}\mathrm{O}^{2}$
$1$ – 3 $\mathrm{O}^{4}$ 5 $\mathrm{O}^{3}$ 4 $\mathrm{O}^{5}$
$2$ $\mathrm{O}^{6}$ 7 8 $\mathrm{O}^{6}$ 7 8
3 $\mathrm{O}^{9}$ 10 $\mathrm{O}11$ 9 10 11
4– 12 13 14 12 13 14
, $\beta[0]=(3,2,0),$ $\beta[1]=(1),$ $\beta[2]=(3,0)$ . , $\lambda^{q}=$
$(\lambda[\mathrm{o}], \lambda[1], \lambda[2])=((1,1),$ (1)
$,$
(2) $)$ . , abacus 1 $\lambda$
3-hook 1 ,
abacus , 3-core $\beta$-set . , $\beta_{\mathrm{c}ote}.=(6,5,3,2,1,0)$ ,
$\lambda^{\mathrm{c}}=(1,1)$ .
1.7. 1. Young $\lambda$ Young $(r+1)-$ $(\lambda^{\mathrm{c}};\lambda^{q})$ 1 1 .
2. , $|\lambda|=|\lambda^{\mathrm{C}}|+r|\lambda^{q}|$ . , $| \lambda^{q}|=\sum_{k=0}^{\mathrm{f}}-1|\lambda[k]|$ .
S. abacus , $\mathrm{K}\mathrm{P}$ $r$





$A_{\mathrm{f}-1}^{(1)}$ , , Ao
$\langle\alpha^{\vee}., \Lambda 0\rangle=\mathit{5}_{i0}$ and $\langle$ $d_{0},$ $\Lambda_{0})=0$ . $\{\alpha^{\vee}.\cdot\}(i=0, \ldots, r-1)$ $\{\alpha:\}$
. , $\mathit{5}=\sum_{j=}^{\prime-1}0\alpha_{j}$ .
, Weyl $W$ ,
$P=\{w\Lambda_{0^{-n}}\mathit{5};w\in W, n\in \mathbb{N}\}$
. Weyl $\Lambda_{0}$ ,
$+\delta$ .
2.2. $A_{f}^{(1)}-1$ $V^{(t)}=\mathbb{C}[\iota j;j\in \mathrm{N}+, j\not\equiv 0\mathrm{m}\mathrm{o}\mathrm{d} r]$ ,
[KKLW]. ,
$a_{j}= \frac{\partial}{\partial t_{j}}$ , $a_{-j}=jt_{j}$ $(j\in \mathrm{N}_{+}, j\not\equiv 0\mathrm{m}\mathrm{o}\mathrm{d} r)$
, $r-1$
$X^{(a)}(p)$ $=$ $\frac{\omega^{a}}{\omega^{a}-1}\exp(_{j=}\sum_{1}^{\infty}\frac{1}{j}(1-\omega^{a})\dot{\mu}a_{-}jj\mathrm{I}\exp(-\sum_{j=1}^{\infty}\frac{1}{j}(1-\omega-aj)p-j)a_{j}$
$= \sum_{k\in \mathbb{Z}}X_{k}(a)(\omega)p^{k}(a=1, \ldots, r-1)$
. $\omega$ 1 $r$ . ,
{1, $a_{j},$ $x_{k}^{()}a(\omega);j\in \mathbb{Z},$ $j\not\equiv 0$ mod $r,$ $k\in \mathbb{Z},$ $a=1,$ $\ldots,r-1$}
$A_{P-1}^{(1)}$ $V$ , .
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,{ $S_{\lambda^{\mathrm{c}}}(t);\lambda \mathrm{c}$ r-core}
, r- $\mathrm{K}\mathrm{P}$ , -
$-$ $-$ [DJKM, $\mathrm{J}\mathrm{M}$] 80 .
Schur , , r- . ,
r-core Young $\lambda^{\mathrm{c}}$ , $S_{\lambda^{\mathrm{c}}}(t)$ $\Lambda(\lambda^{c})$
. , $\Lambda(\lambda^{c})-n\delta$ , $\lambda^{\mathrm{c}}$
$n$ . $n\delta(n\geq 1)$ –
( ) r- Schur
.
\S 3 Schur
3.1. , r- Schur – . ,
$V^{(f)}=\mathbb{C}$[$t_{j}$ ; $j\in \mathbb{N}+’ j\not\equiv 0$ mod $r$] .
3.2. $\lambda$ quotient
$\lambda^{q}=(\emptyset, \lambda[1], \lambda[2], \ldots, \lambda[r-1])$
r- Schur $S_{\lambda}^{(t}$ ) $(t)$ , $V^{(f)}=\mathbb{C}[t_{j} ; j\in \mathbb{N}+’ j\not\equiv 0(\mathrm{m}\mathrm{o}\mathrm{d} r)]$
.
3.3. 3.2 , .
$\mathcal{M}=\{\alpha=(\alpha_{1}, \alpha_{\mathrm{z}}, \ldots)\in \mathbb{Z}^{\infty} ; \alpha\dot{.}+1=\alpha_{i}-1(i\gg 0)\}$ , $U$
$\{\tau\iota_{\alpha}\}_{\alpha}\in \mathcal{M}\subset U$ , . (1) $\alpha=(\alpha_{1}, \alpha_{2}, \ldots),$ $\beta=(\beta_{1}+1,$ $\beta_{2}+$
$1,$ $\ldots)$ , $u_{\alpha}=u_{\beta}$ .
(2) $\mathfrak{S}_{\infty}=\bigcup_{l\geq 1}\mathfrak{S}\iota$ , $\sigma\in \mathfrak{S}_{\infty}$ $\mathcal{M}$ $\sigma\alpha=(\alpha_{\sigma(1)}, \alpha_{\sigma}(2),$ $\ldots)$ , $\tau\iota_{\sigma\alpha}=$
$\mathrm{s}\mathrm{g}\mathrm{n}(\sigma)u_{\alpha}$ .
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(3) $\alpha=(\alpha_{1}, \alpha_{2}, \ldots),$ $j\in \mathbb{N}+$ , $\alpha+jr\epsilon.=(\alpha_{1}, \ldots, \alpha.+jr, \ldots)$ ,
$\dot{.}\sum_{\in N_{+}}u_{\alpha}+jf\epsilon_{i}=0$
.
$\phi$ : $Uarrow V^{(f)}$ , $\phi(u_{\alpha})=S_{\lambda}^{(f)}(t)$ . , $\alpha=(\alpha_{1}, \alpha_{2}, \ldots)\in \mathcal{M}$
, $\lambda=(\lambda_{1}, \lambda_{2}, \ldots, \lambda_{n}, \mathrm{o}, 0, \ldots)$ , $\alpha$. $=\lambda$ . $+(n-i)(i\in \mathbb{N}+)$ . (
$\alpha\in \mathcal{M}$ $\beta$-set )
$\mathrm{r}=1$ $V^{(f)}$ $\{S_{\lambda}^{(_{P})}(t) ; \lambda[0]=\emptyset\}$ ,
, .
3.4. $\lambda$ Young , $\lambda^{\mathrm{c}}$ $\lambda^{q}=(\lambda[0], \lambda[1], \ldots, \lambda[r-1])$ $\lambda$
r-core, r-quotient . , r- Schur $S_{\lambda}^{(f)}(t)$
$S_{\lambda}^{(f)[f}(t)=(-1)^{1} \lambda[0]|\delta,(\lambda)\sum_{\nu 1,\ldots,\nu r-1,\mu}LR^{\lambda[}0]’LR^{\mu}[1]\ldots LR\mu-1]\delta_{t}(\mu)s(’)(\mu\iota)\nu_{1}\cdots\nu_{r-}1\nu 1\lambda[1]\nu_{r-1}\lambda[’-1]$
. $r-1$ Young $\nu_{1},$ $\ldots,$ $\nu_{-1},$ , $\mu^{\mathrm{c}}=\lambda^{\mathrm{c}},$ $\mu[0]=\emptyset$
Young $\mu$ , $\lambda[0]’$ $\lambda[0]$ . $LR$ Littlewood-Richardson .









$S_{\lambda}(x, y)= \sum_{\mu,\nu}LR_{\mu\nu}\lambda s_{\mu}(x)s_{\nu}(y)$
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. $x=(x_{1}, X_{2}, \ldots),$ $y=(y_{1}, y_{2}, \ldots)$ $t$ ,
. Schur , Young
$A= \sum_{\mathrm{n}\lambda:\mathrm{Y}\circ \mathrm{u}\mathrm{g}\text{ }}\mathbb{Z}\lambda$
, , $A$ [S].
3.6. 32, 3.4 ,
core $\lambda^{\mathrm{c}}$ , $| \lambda^{q}|(=\mathrm{r}-\sum_{\mathrm{k}=0}^{1}|\lambda[k]|)=n$ Young $\lambda$
Schur $S_{\lambda}^{(f)}(t)$ $\Lambda(\lambda^{\mathrm{c}})-n\delta$
. r- Schur $(\lambda[0]=\emptyset)$
string . ,
$\lambda$ Young , $\lambda^{\mathrm{c}}$ $\lambda^{q}=(\lambda[0])\ldots,$ $\lambda[r-1])$ $\lambda$ r-core, r-quotient
, $|\lambda^{q}|=n$ . ,
(1) r- Schur $S_{\lambda}^{(\mathrm{p})}(t)$ $A_{f}^{(1)}-1$ , $\Lambda(\lambda^{\mathrm{c}})-n\mathit{5}$
.
(2) r- Schur $\{S_{\lambda}^{(f)}(t);\lambda[0]=\emptyset\}$ $\Lambda(\lambda^{\mathrm{c}})-n\delta$
.
3.7. $A_{2\iota}^{(2)}$
[NY1,2]. Schur Schur Q- , Littlewood-Richardson
$2^{-\ell(\lambda)}Q \lambda(\cdot t)S_{\mu}(t)=\sum_{\nu}NY_{\lambda\mu}\nu s_{\nu}(t)$
$NY$ .
\S 4 modular
4.1. $r=p$ , 32 p-modular P- ( ,
$\pi=(1^{\pi_{1}}2^{\pi_{2}}\cdots)$ , $\pi_{j_{\mathrm{f}}}=0(j\in \mathbb{N}_{+})$ )
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. , $\chi_{\lambda}(\pi)$ $\mathfrak{S}_{N}$ $\lambda$ $\pi$
, $\chi_{N}^{(p)}=(\chi_{\lambda}(\pi))|\lambda|=|\pi|=N$ .
$\pi.\cdot \mathrm{p}$
4.2. $p$ ( $\lambda=(1^{m_{1}}2^{m_{2}}\cdots)$ , $0\leq$
$m_{*}\leq p-1(i\in \mathrm{N}+)$ ) [JK]. p- E
p- . $\lambda$ Brauer
$\pi$ $\phi_{\lambda}(\pi)$ , $(\phi_{\lambda}(\pi))_{\lambda,\pi}$ $\phi_{N}^{(p)}$ .






. , 3.4 $D_{N}^{(p)}$
.
, -Hecke $H_{N}(q)$ $q$ 1 $p$
.
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